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INTRODUCTION
The cultivation area of sweetpotatoes (Ipomoea batatas (L.) Lam.) in Ishikawa Prefecture is about 276 ha in 1998, and produces about 6,000 tons (Depertment of Agriculture, Forestry and Fishery in Ishikawa Prefecture, 1998), of which the greater portion comes from the sand dune near Kanazawa City. Half of the amount is consumed for table use. The important and decisive factors for the commercial value of sweetpotatoes for table use are skin color, and sweet taste. The sweetpotatoes grown on the sand dune near Kanazawa City have a good reputation for their excellent eating quality. However, those which are grown in some areas have less conspiquous color and sweetness. The growers think the reasons to be lack of bleezes from the sea and a disadvantage in drainage.
In the case of paddy rice (Hoshikawa, 1994) and apples (Ogaki et al., 1996) , low night temperatures during the latter period of their development bring forth crops of good quality. Maekawa and Nakamura (1977) report on their study of carnation that the total sugar and anthocyanin contents increase in the petal when it is exposed to a declining temperature. Taking these results into consideration, we can guess that one of the factors that produce bad skin color and low sweetness in some areas of Kanazawa City is temperature.
Many researches have been carried out about the effect of soil temperature on the thickening growth of sweetpotatoes (Nishiuchi, 1944; Hasegawa and Yahiro, 1955, 1957; Sakai and Marumine, 1957) and studies on the shape of the root could be also found (Miller and Vol.38, No.3 (2000) (1)113 Kimbrough, 1933; Iwase et al., 1984; Utsuki et al., 1984; Kawashiro and Takeda, 1990 ).
Nevertheless, no study on its skin color and sweetness of sweetpotatoes is found so far except one by Kato and Nakayama (1975) .
With these facts in view, we made a study of the effects of temperature, particularly the soil temperature during the latter part of the growing period, on the skin color and total sugar contents, which determine the market value of the sweetpotatoes of this district.
MATERIALS AND METHODS
The experiments were carried out in the glasshouse of the experimental farm of Ishikawa Agricultural College in 1996.
As shown in Fig. I May.
In the heating treatment the soil in the box was heated all through the day from 23rd
August to lst October by flowing an electric current in the cables, and in the cooling treatment the soil was cooled all through the day during the same period by pumping cool underground water from one nozzle of the hose and draining it from the other. Water was well administer- 
RESULTS
Changes of soil temperature in each treatment The highest of maximum soil temperatures in the heating and the cooling treatments and (3)115 the control were 36, 31 and 3TC, and the lowest of minimum were 20,13 and 14•Ž, respectively (Fig.3) . The highest of maximum soil temperature and the lowest of minimum one in the cooling treatment were 1 and 5•Ž, and 1 and 7•Ž lower than that of the control and the heating treatment, respectively.
Effects of soil temperature on the growth of leaf and stem, the thickening growth and the skin color of the tuberous root The leaf and stem weight of each plant in the cooling treatment was 314 g, which was the smallest, while the weight was the biggest (426 g) in the control (Fig. 4) .
Tuberous roots on each plant were the most numerous (4.2) in the heating treatment, but 
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Environ. Control in Biol. the fewest (3.2) in the cooling treatment (Fig. 5) . However, the number of roots on each plant was not significantly different at 5% level among the plots. Root weight was the largest (219.2 g) in each plant of the control, and the smallest (175.8 g) in the heating treatment (Fig.  6 ). Average root weight was the largest (65.7 g) in the cooling treatment, and the smallest (42.3 g) in the heating treatment (Fig. 6 ). While root diameter was almost the same in each plot, root length was the shortest in the heating treatment (Fig. 7) . Therefore, roots were more rounded in the heating treatment. The skin color of the root was brilliant red in the cooling treatment, 4.2 on the grade map, but almost white, 1.1 in the heating treatment (Fig. 8) . The root with brilliant red skin in the cooling treatment was rich in anthocyanin as shown by the high value, 0.624, in optical density, but the matter was reduced to 0.339 in the root of the heating treatment (Fig. 8) .
Effects of soil temperature on dry matter percentage, starch and total sugar contents Dry matter percentage was the highest in the cooling treatment, and the lowest in the heating treatment (Fig. 9) . Starch content was higher in the cooling treatment (124.8 mg g-1 FW), as compared with the lowest value of 112.3 mg g-1 FW in the heating treatment (Fig. 9) . Total sugar contents (45.2 mg g-1 FW) were the highest in the cooling treatment, and the lowest (31.3 mg g-' FW) in the heating treatment. Environ. Control in Biol.
